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SPECIFICATION 

TITLE OF THE INVENTION 

ROTARY WEIGHT FILLER 
BACKGROUND OF THE INVENTION AND RELATED ART STATEMENT 

The present invention relates to a rotary weight filler 
which performs a filling operation while measuring a filled 
content of a vessel by weight measuring means. 

A rotary weight filler generally comprises a plurality of 
vessel receptacles disposed around the outer periphery of a 
revolving body at an equal circumferential spacing, a plurality 
of load cells (weight measuring means) mounted on the revolving 
body and connected to respective vessel receptacles for 
measuring the weight of a vessel placed on each vessel 
receptacle, filling means disposed above respective vessel 
receptacles, and control means for controlling the 
opening/closing of a filling valve of each filling means, and the 
arrangement is such that while vessels, which are placed one each 
on the vessel receptacle, are rotatively conveyed as the 
revolving body revolves, the tare of a vessel is measured by the 
load cell, and the filling valve is opened in response to a 
command signal from the control means to initiate filling a 
liquid into the vessel . 

In a conventional rotary weight filler, the tare of the 
vessel supplied is measured before the filling valve is opened to 
initiate a filling operation. Immediately after the vessel has 
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been supplied, the attitude of the vessel is yet unstable and the 
load cell may be subject to oscillation, preventing the 
measurement of the weight of the vessel from being performed 
until the vessel becomes stabilized. Accordingly, it takes a 
length of time until the tare of the vessel supplied is measured. 

The control means delivers a fill initiate command signal after 
the vessel has been supplied and its tare has been measured, and 
the filling valve is then opened to allow a filling operation to 
be actually initiated. 

To accommodate for this, a rotary weight filler has been 
proposed (Japanese Laid-Open Patent Publication No. 
2002-104303) which allows a fill initiate command signal to be 
delivered after the vessel has been supplied, but before 
beginning the measurement of the tare in order to allow the 
filling operation to be initiated as soon as possible after the 
completion of the measurement of the tare. 

In the rotary weight filler disclosed in this citation, 
the fill initiate command signal is delivered before beginning 
the measurement of the tare, and accordingly, it is possible to 
open the filling valve to initiate the filling operation 
immediately upon completion of the measurement of the tare, thus 
allowing a filling interval to be increased in length. 
Nevertheless an interval to measure the tare of the vessel is 
still necessary even in this filler, there is a limit on the 
length to increase the filling interval. 
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OBJECT AND SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a rotary weight filler which enables a filling interval 
to be increased and which permits a filling capacity and the 
accuracy of a filling operation to be improved. 

Such objects are accomplished by providing a rotary 
weight filler comprising a plurality of filling means which are 
disposed along the outer periphery of a revolving body at an 
equal circumferential spacing, a filling valve for opening or 
closing a filled liquid passage which is formed in each of the 
filling means, a plurality of weight measuring means mounted on 
the revolving body in a manner corresponding to the filling 
means, and control means for controlling the opening or closing 
of a corresponding filling valve in response to a signal from the 
weight measuring means, thereby filling a given quantity of 
liquid into a vessel supplied wherein the operation is 
selectively changed between a first operational mode where a 
filling operation takes place after measuring the tare of the 
vessel and a second operational mode where a filling operation 
takes place without measuring the tare of a vessel, and whenever 
the second operational mode is selected, the value of the tare 
which is measured during the first operational mode is regarded 
as the tare of a vessel supplied during the second operational 
mode and the filling operation is initiated at a point upstream 
of a point where the filling operation is initiated during the 
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first operational mode. 

According to the rotary weight filler of the present 
invention, the tare of a vessel supplied is measured and a liquid 
is filled into the vessel in a first operational mode, and 
subsequently, the operation is switched to a second operational 
mode where the tare of the vessel is not measured anew, but a 
measured value for the tare which is obtained during the first 
operational mode is regarded as the tare of the vessel which is 
supplied during the filling operation. Accordingly, during the 
second operational mode, an interval which would be required to 
measure the tare can be used as a filling interval, thus allowing 
the length of the filling interval to be increased. Since the 
tare which has been measured in the immediately preceding first 
operational mode is regarded as the tare of a vessel which is 
supplied anew in the second operational mode, there is obtained a 
tare which is sufficiently accurate without the measurement of 
the tare . 

A rotary weight filler according to the invention defined 
in Claim 2 is characterized in that the operation starts in the 
first operational mode, and after a reference value is 
calculated from the measured tare, the operation is switched to 
the second operational mode where the reference value is 
regarded as representing the tare of the vessel for the purpose 
of the filling operation. After a given time interval, the 
operation returns to the first operational mode again, thus 
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recalculating the reference value for the tare. 

While a filling operation is continued over a prolonged 
period of time in the second operational mode, a measured value 
obtained by the weight measuring means may vary as by aging 
effect thereof. However, in the rotary weight filler according 
to the invention defined in Claim 2, the tare is measured again in 
the first operational mode, and the reference value is 
recalculated on the basis of the measured value, thus assuring 
that an accurate value can always be obtained for the tare. 

A rotary weight filler according to the invention defined 
in Claim 7 is characterized in that the fill initiate command 
signal is delivered to initiate a filling operation in the second 
operational mode after the attitude of a vessel supplied has 
become stabilized. A rotary weight filler according to the 
invention defined in Claim 8 is characterized in that a fill 
initiate command signal is delivered before the attitude of a 
vessel supplied becomes stabilized, but the filling operation is 
initiated only after the attitude of the vessel has become 
stabilized . 

With the rotary weight filler according to the present 
invention, there is no need to measure the tare of the vessel in 
the second operational mode, avoiding the need to wait for the 
stabilization of the weight measuring means and allowing the 
filling operation to be initiate as soon as the attitude of the 
vessel becomes stabilized to initiate the filling operation 
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earlier, thereby increasing the length of the filling interval. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic plan view of a rotary weight filler 
according to one embodiment of the invention; and 

Fig. 2 is a side elevation of an essential part of the 
rotary weight filler. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

The present invention will now be described specifically 
with reference to an embodiment shown in the drawings. A vessel 
conveyor 2 conveys a vessel 4 to an inlet star wheel 6, through 
which the vessel is supplied into a rotary weight filler 8 . The 
vessel 8 which is supplied into the rotary weight filler 8 is 
filled with a liquid while the vessel is being rotatively 
conveyed, and is then delivered onto a delivery conveyor 12 
through an outlet star wheel 10 to be conveyed to a downstream 
step . 

The rotary weight filler 8 includes a revolving body 14 
which rotates in a horizontal plane and which is mounted on a 
vertical main shaft, not shown (which is located to the right as 
viewed in Fig. 2) , and a plurality of vessel receptacles 16 are 
mounted on the revolving body 14 toward the outer periphery 
thereof at an equal circumferential spacing. A load cell (weight 
measuring means) 18 is connected to each vessel receptacle 16 for 
measuring the weight of the vessel 4 which is placed on the vessel 
receptacle 16 . The weight of the vessel 4 which is measured by 
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the load cell 18 is input to a controller 20. The controller 20 
includes a valve command unit 20a, a memory 20b, an arithmetic 
unit 20c and a control unit 20d. It is to be understood that a 
gripper 22 is mounted on the top surface of the vessel receptacle 
for holding the vessel 4 which is placed on the vessel receptacle 
16 . 

A filling means 24 is disposed above each vessel 
receptacle 16 for filling a liquid into the vessel 4 . Each of the 
filling means 24 comprises a nozzle 28 for projecting a liquid to 
be filled which is supplied from a filled liquid tank, not shown, 
through a liquid supply pipe 26 , into the vessel 4 , and a filling 
valve 32 which is opened or closed in response to an air cylinder 
30 to allow a communication between or to interrupt a filled 
liquid passage (not shown) from the liquid supply pipe 26 to the 
nozzle 28 . The air cylinder 30 is operated by switching an air 
passage by a solenoid operated valve 34 in response to an 
open/close command signal from the valve command unit 20a of the 
controller 2 0 . 

In the present embodiment, the filler is operated by 
switching between two operational modes. In the first 
operational mode, the tare of the vessel 4 which is supplied into 
the rotary weight filler 8 is measured, and then a filling 
operation takes place with respect to the vessel 4 . The value of 
the tare which is measured by the load cell 18 in the first 
operational mode is fed to the controller 10, and the arithmetic 
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unit 20b calculates a mean value of the tare for a given number of 
vessels 4, and the mean value is stored in the memory 20c. In the 
second operational mode, the measurement of the tare of the 
vessel 4 supplied is not made, but the mean value of the tare for 
the vessels 4 which have been subject to the measurement in the 
first operational mode is regarded as the tare of the vessel 4 
supplied for purpose of the filling operation. 

It is to be noted that an encoder 36 which delivers a pulse 
signal for each incremental angle of rotation is provided on the 
revolving body 14, and the pulse signal from the encoder 36 is 
input to the controller 22 . A vessel sensor 38 is mounted on the 
vessel conveyor 2 at a location immediately in front of the inlet 
star wheel 6 for detecting the presence or absence of the vessel 4 
so that if the vessel 4 is not supplied to the vessel receptacle 
16, the filling valve 32 of the filling means 24 which 
corresponds to that vessel 16 cannot be opened. 

The operation of the rotary weight filler constructed in 
the manner mentioned above will now be described. A vessel 4 
which is conveyed by the vessel conveyor 2 is handed over, 
through the inlet star wheel 6, onto the revolving body 14 of the 
rotary weight filler 8 at a vessel carry- in position A shown in 
Fig . 1 to be placed one each on the vessel receptacle 16 . 

In a zone from the carry- in position A to a given 
rotational position B, the vessel 4 which is carried onto the 
revolving body 14 does not have a stabilized attitude, but may be 
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subject to an oscillation. Accordingly, the zone A-B represents 
a vessel stabilization zone where the attitude of the vessel 4 is 
to be stabilized. The load cell 18 may also be subject to an 
oscillation of an increased magnitude as a result of a vessel 4 
being placed on the vessel receptacle, and the zone A-B also 
represents a first stabilization zone for the load cell 18. 

In a subsequent zone which extends from the position B to a 
position C, the vessel 4 has already been stabilized, and the 
load cell 18 is becoming stabilized immediately after passing 
the position B, but still suffers from a degree of oscillation, 
and it is difficult to measure the tare of the vessel 4. At the 
time the load cell 18 has reached the position C, the load cell 18 
becomes stabilized, and thus the zone B-C represents a second 
stabilization zone for the load cell 18. 

In the first operational mode, the tare of the vessel 4 
supplied is made in a zone extending from position C to position D 
where the vessel 4 has become stabilized and the load cell 18 is 
no longer subject to oscillation. The measured value of the tare 
of the vessel 4 is fed to the controller 20. Subsequently, after 
passing through the position D, the valve command unit 20a of the 
controller 20 delivers a command signal to open the filling valve 
32 in order to perform a filling operation of the vessel 4 . 
Alternatively, the command signal to open the filling valve 32 
may be delivered before the vessel 4 passes through the position 
D so that the filling operation can be initiated as soon as the 
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vessel 4 has passed through the position D. The filling 
operation is completed at a point located short of a discharge 
position E to the outlet star wheel 10, and the vessel 4 which is 
filled with a liquid is handed over through the outlet star wheel 
10 to the delivery conveyor 12 . 

In the first operational mode mentioned above, the 
measurement of the tare takes place for all the vessels 4 
supplied during the time the revolving body 14 undergoes two full 
revolutions, for example, and the arithmetic unit 20b of the 
controller 20 calculates a mean value of the tare for all the 
vessels 4 which have been subject to the measurement, and the 
mean value thus obtained is stored in the memory 20c. However, 
it is to be understood that the time period for the first 
operational mode is not limited to the period required for the 
two full revolutions of the revolving body 14, but may be 
suitably chosen. 

The operation takes place in the first operational mode 
for a given number of vessels or for a given time interval, and 
after a mean value of the tare for the measured vessels is 
calculated, the operation is switched to the second operational 
mode. In the second operational mode, no measurement of the tare 
takes place, and the timing when the filling operation is 
initiated is chosen earlier than during the first operational 
mode. Specifically, when the vessel 4 supplied onto the 
revolving body 14 at the vessel carry- in position A reaches the 
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position B, the vessel 4 obtains a stable attitude, and 
accordingly, a fill initiate command signal is delivered upon 
passage through the position B to initiate the filling 
operation. Alternatively, the fill initiate command signal may 
be delivered before the vessel 4 passes the position B, and a 
filing operation may be initiated immediately upon passage 
through the position B. In this manner, the timing when the 
filling operation is initiated can be chosen earlier in the 
second operational mode to increase the length of the filling 
interval or the filling time interval, thus allowing the 
accuracy of the filling operation to be improved. The filling 
capacity can also be improved by accelerating the running speed. 

It is to be noted that in the zone extending from the 
carry-in position A to position B, the vessel 4 is not 
stabilized, and therefore, the liquid to be filled which is 
discharged from the nozzle 28 may fail to fill the vessel 4, 
causing a liquid splash. In addition, the load cell 18 may be 
undergoing an oscillation of an increased magnitude, and there 
results an error of an increased magnitude if the filling 
operation is attempted. For this reason, the filling operation 
does not take place in the zone A-B, but is initiated after 
passing through the position B even in the second operational 
mode where no measurement of the tare is made. However, it 
should be understood that the filling operation is not always 
inhibited until the vessel passes through the position B, and it 
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may be possible to initiate the filling operation in the zone A-B 
depending on the handling technique of the vessel 4 or an 
improvement in the performance of the load cell 18. 

As mentioned above, the filler is operated in the first 
operational mode by measuring the tare of vessels 4 and obtaining 
a mean value of the measured values while in the second 
operational mode, no measurement of the tare of vessels 4 
supplied is made, but the mean value obtained during the first 
operational mode is regarded as the tare of the vessel 4 for 
purpose of the filling operation. However, the operation is 
again switched to the first operational mode after a given time 
interval, and a mean value of the tare for the measured vessels 4 
is obtained. The new mean value of the tare is compared against 
the previous mean value. If the new mean value is different from 
the previous mean value, the mean value which is stored in the 
memory 20c is rewritten to define the new mean value of the tare 
for use in the operation according to the second operational 
mode. A time interval of the second operational mode after which 
the operation is again switched to the first operational mode is 
determined in consideration of the time or the number of filled 
vessels. However, the load cells 18 undergo a relatively large 
aging effect, and hence, it is preferred that the operation be 
switched from the second to the first operational mode after a 
given time interval for rewriting the mean value. 

In the described embodiment, the mean value of the tare 
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for the vessels 4 which have been measured in the first 
operational mode is obtained, and is used by regarding it as 
representing the tare of vessels 4 which are supplied during the 
operation in the second operational mode. However, the value 
(the reference value) which is regarded as representing the tare 
of the vessels 4 operated in the second operational mode is not 
always limited to a mean value. Alternatively, the reference 
value may be one of the measured values which appears with a 
highest frequency or may be a median value among a queue of 
measured values arranged in an ascending or descending order. 
While the present invention is applicable to any variety of 
vessels, it is most effectively used with synthetic resin 
vessels such as PET vessels, in particular, because of a small 
variation in the weight error of individual vessels. 
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